similar increase in tension produced by intermittent stretching (mechanical stimulation: lOOms at 3 s intervals) was associated with increased synthesis of total protein and collagen (Table 1) . Where measured, the rate of actomyosin synthesis was similar to that of total protein and was increased in the same proportion by mechanical stimulation. No differences in total protein synthesis were observed between muscles held at fixed tensions of 2g or l o g for 6h.
It is unlikely that a change in the supply of amino acids provides an explanation for these effects, as mechanical stimulation changed neither the rate of uptake of proline nor the intracellular concentration or equilibrium specific radioactivity. It is possible that mechanical stimulation increases the amount of energy supplied to the muscle by increasing the rate of uptake of glucose from the medium and the penetration of oxygen throughout the tissue. Glycerol inhibits the acid/base-catalysed hydrolysis of p-nitrophenyl disodium orthophosphate. The reaction was studied as a function of pH and glycerol concentration. The effect of glycerol on the binding of cyanide and azide to catalase and metmyoglobin is also reported. Binding is inhibited by glycerol when proton uptake is required for interaction.
There is evidence that solvents such as glycerol and dimethyl sulphoxide inhibit reactions of haemoproteins where H+ uptake is a rate-limiting step. Electron flow in mitochondria (Tyler & Estabrook, 1966) and in electron-transport complexes I11 and IV from mitochondria (Baum & Rieske, 1966) has been shown to be inhibited by glycerol at specific sites in a manner suggesting that the availability of water or H+ has become ratelimiting. Adams et al. (1979) have reported that horseradish peroxidase in aqueous dimethyl sulphoxide mixtures is still capable of binding substrate (undissociated peroxide), but is unable to bind fluoride. Fluoride normally binds to peroxidase in the undissociated form (Chance, 1952) , and, at neutral pH, H+ uptake would be required (pK, for fluoride -3.1). The availability of H+ may be limited by dilution of the water with dimethyl sulphoxide. Table 1 . Eflect of glycerol on cyanide and azide binding to metmyoglobin and catalase at pH 7 Catalase and metmyoglobin were mixed to a final concentration of l O p~ with 84% glycerol containing 50 mwpotassium phosphate, pH7. The visible spectrum of each mixture was measured before and aRer addition of the appropriate ligand. Spectral changes occurred on addition of the ligands in all cases in the absence of glycerol. In the present experiments we have studied the acid/basecatalysed spontaneous hydrolysis of p-nitrophenyl disodium orthophosphate at different pH values in aqueous solution and at neutral pH in different concentrations of glycerol. The results confirm the suggestion that H+-dependent reactions are inhibited by dilution of water by glycerol. We have also studied the binding of two ligands, cyanide and azide, to metmyoglobin and catalase in aqueous solution and in glycerol mixtures. The results show that ligand binding is inhibited when H+ uptake is required for the reaction to take place.
Glycerol inhibition of binding
The spontaneous hydrolysis of p-nitrophenyl disodium orthophosphate in aqueous solution at 100°C decreased as pH increased froiri 5 to 7. A logarithmic plot of the rate of hydrolysis against pH was linear with slope of 0.20 t 0.05. The spontaneous hydrolysis at 100°C at p H 7 also decreased as the glycerol concentration was increased from 0 to 80%. A logarithmic plot of hydrolysis rate against glycerol concentration was linear with slope of 0.28 t 0.06. We therefore conclude that the effect of glycerol on the hydrolysis is to lower the number of available H+, or the rate of migration of H+, in the reaction. Fractionation of tissue organelles is usually effected by centrifugation procedures that separate particles on the basis of density and sedimentation coefficient. This process, which is often lengthy, does not adequately separate certain organelles, requires expensive centrifuges and may lead to organelle damage due to the hyperosmotic sucrose solutions usually employed. Two-phase systems of poly(ethy1ene glycol) and dextran have been used for fractionating complex assemblies such as viruses and chloroplasts, as well as intact cells (Albertsson, 1971) . This technique separates structures on the basis of surface change and membrane-lipid composition. Countercurrent partition with poly(ethy1ene glycol) and dextran in iso-osmotic solution is a gentle fractionation process that results in little damage to the particles.
We have explored this approach for analytical purposes, particularly for the resolution of fragile organelles such as lysosomes and peroxisomes. The small-volume countercurrentdistribution apparatus described by Pritchard et al. (1975) was used. The advantage of this apparatus is that phase separation can be greatly facilitated by briefly centrifuging the entire device.
Partition experiments were performed as follows: 80g of -polymer mixture containing 5% (w/w) dextran T-500, 3.8% (w/w) poly(ethy1ene glycol) 6000, lOmM-sodium phosphate/ phosphoric acid buffer, pH 7.4, and 0.25 M-sucrose was prepared. Homogenates were obtained by disrupting 0.5 g of rat liver in lOml of ice-cold upper phase in a Dounce homogenizer, with ten strokes of the loose-fitting (type A) pestle and ten strokes of the tight-fitting (type B) pestle. Fibrous material was removed by passing the homogenate through a 50,um-poresjze nylon filter. A portion of the homogenate (0.625ml) was pipetted into the sample well and a further 0.625 ml of the lower phase added. Complete polymer mixture (1.25 ml) was added to the remaining 17 wells of the device. The interface remained in the lower half of the wells (stationary interface). The loaded device was inverted 2 0 times and then centrifuged at 250g for 5min. After each centrifugation step the lower section of the device was rotated in an anticlockwise direction until the index line was aligned with the adjacent well. The mixing-centrifugation-indexing cycle was repeated until 17 transfers were effected. All manipulations were performed at 4OC. At the end of the procedure, 0.25 ml of 0.25 sucrose was added to each well to form a homogenous suspension, and, after mixing, the contents of each well was removed for analysis.
The distribution of organelles in each well was determined by assaying (Peters, 1976; Peters & Shio, 1976 ) the following marker enzymes: 5'-nucleotidase (plasma membrane), y-glutamyltransferase (biliary canaliculi), N-acetyl-p-glucosaminidase (lysosomes), malate dehydrogenase (mitochondria), catalase (peroxisomes), lactate dehydrogenase (cytosol) and neutral a-glucosidase (endoplasmic reticulum). Fig. 1 shows the results of a typical experiment. There is a good resolution of particulate from soluble enzyme activity, the latter having a much lower partition coefficient. Separation of lysosomes from plasma membrane has not been achieved, but there is some separation of mitochondria, peroxisomes and endoplasmic reticulum. DNA shows a broad distinction throughout the wells, indicating marked nuclear heterogeneity. 
